Antioxidant status of patients after on-pump and off-pump coronary artery bypass grafting.
It has been convincingly established that cardiopulmonary bypass routinely used in cardiac surgery induces an oxidative stress. The extensive production of reactive oxygen species occurring during cardiopulmonary bypass has a deleterious effect on the endogenous antioxidant defense pool. The recovery of antioxidant enzyme activities as well as other antioxidatively substances is one of the important tasks for the effective defense of patients in the postoperative period. Oxidative stress markers and the antioxidant status and the activities of some antioxidant enzymes were studied in patients during one-week period after cardiac revascularization performed using cardiopulmonary bypass and the results were compared with patients operated by off-pump technique. Thirty-nine patients undergoing elective surgical revascularization (coronary artery bypass grafting) were divided in two groups: twenty-two patients operated using cardiopulmonary bypass (group A) and a group B of seventeen patients undergoing pump-off surgery. Blood samples were drawn before operation and then in course of the first week after surgery. The following biochemical parameters were estimated: plasma levels of total antioxidant status (TAS) and of thiobarbituric acid reactive substances (TBARS) as well as erythrocyte activities of two antioxidant enzymes--superoxide dismutase (SOD) and glutathione peroxidase (GPx). There was a significantly decreased preoperative and also postoperative levels of TAS associated with a preoperatively increased level of TBARS in group A only. In both groups of patients (especially in group B), markedly decreased activity of SOD was observed. The increase of GPx activity--especially on the third postoperative day--was not significant. Regardless of the surgical technique, both groups of patients had a markedly decreased antioxidant capacity with a significantly increased production of lipid peroxides especially in patients operated with cardiopulmonary bypass. The decreased antioxidant status was connected with decreased erythrocyte activity of SOD. Therefore, we recommend the regular supply of antioxidant acting substances (antioxidant vitamins and coenzyme Q10) be included in their standard therapeutic strategy especially in the preoperative period. (Tab. 2, Fig. 4, Ref: 22.)